Periaqueductal gray neurons exhibit increased responsiveness associated with audiogenic seizures in the genetically epilepsy-prone rat.
The ventrolateral periaqueductal gray is implicated as a component of the neuronal network for audiogenic seizure. This implication is based on immunocytochemical labeling of the proto-oncogene, c-fos, and microinjection studies in the severe substrain of genetically epilepsy-prone rats that exhibits tonic seizures. The present study examines changes in acoustically evoked neuronal responses within the periaqueductal gray in the awake and behaving genetically epilepsy-prone rat as compared to normal Sprague Dawley rats. Two populations of neuronal response were observed in the periaqueductal gray of both genetically epilepsy-prone and normal rats. Most of the neurons exhibited long latencies (>10 ms) and lower thresholds, and were more responsive to the acoustic stimulus. The remainder of the periaqueductal gray neurons exhibited short latencies (<10 ms) and higher thresholds, and exhibited minimal responsiveness to the acoustic stimulus. The mean threshold of periaqueductal gray acoustically evoked neuronal firing of short-latency neurons was significantly higher than normal in the genetically epilepsy-prone rat. The number of acoustically evoked action potentials was significantly elevated in the genetically epilepsy-prone rat, particularly at the highest acoustic intensity and at a repetition rate of 1/2 s. In the genetically epilepsy-prone rat, the number of action potentials exhibited adaptation (habituation) at 1/s as compared to 1/2 s across stimulus intensities. Habituation in normal rats was observed primarily at high intensities (95 dB sound pressure level or above). During wild running and tonic seizures in the genetically epilepsy-prone rat, periaqueductal gray neurons. which had diminished firing rates due to habituation, exhibited a tonic firing pattern. Just (1-5 s) prior to the onset of tonic convulsive behaviors, an increase in the rate of periaqueductal gray tonic firing was observed. These patterns of abnormal neuronal firing suggest that periaqueductal gray neurons may be involved in generation of the tonic seizure behavioral component of audiogenic seizure in the genetically epilepsy-prone rat, which will need confirmation in other audiogenic seizure models.